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Abstract 

Remedying childhood obesity cannot take place without first identifying relevant issues 

commonly influencing gatekeepers of food for children as well as the role modeling for 

encouraging or discouraging daily activities.  Children cannot drive to the store, form grocery 

lists or complete menu management tasks without adult assistance. Excessive weight gain during 

pregnancy leads to weight retention postpartum and often increases with each pregnancy. 

Maternal and postpartum obesity is associated with increased risk of developing gestational 

diabetes, metabolic syndrome, prenatal morbidity and increased risk of obesity in the offspring 

through adolescence which without intervention, leads to adulthood obesity. According to the 

Center for Disease Control (CDC) data, weight gain in excess of the Institute of Medicine (IOM) 

guidelines is common. CDC data has shown, between 1990-2005, gaining > 40# in all Body 

Mass Index (BMI) categories has increased between 15-20%. Considering insurance coverage 

for weight loss management is not promoted by all health care practitioners for all postpartum 

women and only a percentage of postpartum women choose to breastfeed which can enhance 

weight loss, strategies for recommending dietitian services to clinics, hospitals and communities 

for helping moms or gatekeepers lose weight will be shared.  

 

Introduction 

The Medline ERIC, Cochrane Database and the Evidence Based Library of the American 

Dietetic  Association were used in the identification of the articles and data cited in this paper. 

Keywords:  perinatal, pre-conception, postpartum obesity, postpartum retention weight, 

childhood obesity and the  overweight and obese pregravid weights affecting medical 

complications of pregnancy were used. Articles cited in this review are as a result of limited 

studies on the root problem of childhood obesity and its connection to postpartum obesity. The 

following is an exploration of various facts, consequences, explanations and recommendations 

for future direction of intervention to be considered in managing the childhood obesity epidemic.  

     

The Problem of Excess Weight Gain During Pregnancy and its Future Postpartum 

Implications 

Pregnancy is a time during which dramatic psychosocial, physiologic and behavioral changes 

occur and have  long lasting and direct affects on the developing fetus as well as the health of the 

mother during the current pregnancy as well as future pregnancies.   In the United States, 
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unhealthy gestational weight gain is prevalent and excessive weight gain is more obvious than 

inadequate weight gain. More than 40% of women begin their pregnancies overweight or obese 

(Laraia, 2010). Excessive weight gain as well as pregravid overweight  can contribute to the 

development of pre-eclampsia (Bodnar, 2005), gestational diabetes (Solomon,1997), pregnancy-

induced hypertension (Thadhani, 1999)  and  postpartum anemia (Bodnar, 2004). The literature 

continues to reveal a need for recommendations of  various racial and ethnic groups within the 

United States and other countries regarding healthy  amounts of gestational weight goals along 

with recommendations for the pregnant adolescent (Olson,  2008). In an effort to recommend 

appropriate maternal weight gain to reduce low birthweight infants,  the Institute of Medicine 

(IOM) in 1990 developed what was considered appropriate maternal weight gain 

recommendations and were revised in 2009  (IOM, 2009). These guidelines have been adopted 

by the American College of Obstetricians and Gynecologists and the guidelines recommend a 

pattern of weight gain that should be recommended at each trimester during the prenatal visits. 

Two to four pounds are the recommendations by the end of the first trimester and a pound per 

week is recommended each week thereafter until the term of the pregnancy . The Institute of 

Medicine (IOM) believes that any weight above or outside these recommendations contributes to 

excess adipose tissue deposition versus sustaining the caloric and nutrient needs of pregnancy 

(Butte, 2004 & Smith, 2008). Stotland (2006) reported that 43% of singleton pregnancies had 

maternal weight gain above the recommended IOM BMI categories in a cohort of nondiabetic 

term pregnancies. The strongest influence on weight retention postpartum, seems to be the 

amount of weight gained during the pregnancy (Gunderson & Abrams, 2000). Olsen and 

colleagues (2003) investigated the weight gain of 540 healthy pregnant women. Thirty-eight 

percent gained within the Institute of Medicine guidelines. Even though the mean sustained 

weight  gain at the one year evaluation was 1.51±5.95 kg., 25% of the women sustained a weight 

gain of 4.55 kg or more one year postpartum. 

 

Metabolic Consequences of Maternal Obesity and Influences on Fetal Development and 

Potential Influences on Childhood Obesity 

Good nutritional status for an optimal pregnancy outcome begins before conception. Adequate 

nutrient stores for fetal development is critical but excess is unnecessary for the mother as well 

as the developing infant and child. The prevention of obesity in children does begin in utero and 

in early infancy as well as childhood (Johnson, 2006).  Obesity during pregnancy is associated 

with adverse outcomes which may include: fetal macrosomia, low birthweight, preterm birth, 

and increased risk of cesarean delivery (Smith, 2008). 

Several factors affect the progressive development of the fetus. These include: genetics 

and the maternal environment. While genetics will always influence the growth rates of the fetus, 

the environment induces changes in fetal growth in regard to nutrient availability or transfer of 

nutrients, maternal  hormones and oxygen levels. Environmental factors in utero may influence 

body size, adiposity and risk of chronic disease throughout life (Oken & Gillman, 2003; Ozanne, 
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2004). A large birth weight appears to be associated with high Body Mass Index (BMI) as an 

adult (Oken & Gillman, 2003 & Johnson, 2006).  

When identifying the substrate exchange between mother and child, the quantity of 

glucose, fatty acids and amino acids as well as insulin, leptin and adiponectin can reach 

abnormal levels and contribute to metabolic complications which then lead to preeclampsia, 

pregnancy induced hypertension and gestational diabetes (King, 2006). The ongoing effects of 

increasing hyperglycemia in pregnancy is associated with an increased risk of childhood obesity 

(Hillier, 2007). Pettitt (1998) found an overall linear association between maternal glucose 

concentration ( 2 hour glucose on the 75-g oral glucose tolerance test (OGTT) and obesity in 

Pima Indian offspring. The strongest single risk factor for obesity in Pima Indian children is 

exposure in utero to maternal diabetes, independent of maternal obesity and birth weight (Hillier, 

2007). 

Large for gestational age infants occurs more often among obese women versus normal 

weight women (Castro, 2002). Larger placental-to-birth weight ratios are more common in 

women with higher BMI’s (Fox, 2004). The embryonic and placental development is not only 

complex  but extremely sensitive and delicate processes which develop due to nourishment 

exchanges between the mother and fetus. Infants born to obese women have shown a higher 

prevalence of congenital anomalies as compared to normal weight women. Since adipose tissue 

is an active endocrine organ, the maternal hormones can alter the cytokines, metabolites and 

growth factors which can affect embryonic   development. Obese women are more likely to 

present with larger placentas as well as larger infants (Evans, 1997). Predictors of adult onset 

chronic diseases such as coronary heart disease, diabetes and hypertension have been noted in 

children who were born to women with larger placentas (King, 2006). 

Maternal obesity could produce a hypoxic state if glycosylated hemoglobin levels are 

increased and the affinity for oxygen is reduced. Because of the adipose tissue being an active 

endocrine organ, metabolic deviations are already in place and will contribute to congenital 

malformations. Maternal obesity produces a subclinical inflammatory state since increases in 

body fatness are associated with elevated cytokine levels and subclinical inflammation (Godfrey 

& Barker, 2001). Due to these pathophysiological changes, the developing infant adjustments 

involve metabolic and circulatory changes to provide nourishment, oxygen and removal of waste 

products. The fetus and the progressing infant uses the environment to make decisions such as 

immediate survival choices or long term adjustments such as secreting excess insulin if the fetus 

experiences high blood glucose levels. Environment signals from obese mothers to the fetus 

influences the fetal development(King, 2006). Epidemiological studies suggest a strong 

relationship between birth weight and childhood and adult body mass index (BMI). High birth 

weight appears to be associated with high BMI in an adult whereas low birth weight has been 

associated with high central adiposity (Johnson, 2006). 

 

 



Forum on Public Policy 

4 

The Infant and Early Childhood Introduction of Solid Foods and Childhood Obesity 

Flavors of the maternal diet during pregnancy and the flavors of breastmilk experienced by some 

infants are certainly influenced by the diet of mom ( Mennella, 1995; Hauser, 1985; Schaal, 

2000; (Mennella, 2001; Sullivan & Birch, 1994; Pearcey & DeCastro, 1997). As children have 

various solid foods introduced to them, the culture, preference and choices of their parents and or 

additional care givers reflect the foods available and accessible considering they do not drive or 

shop. To promote healthy intake patterns as well as realistic activity patterns, research has 

identified various areas to consider when attempting to identify the contributions to childhood 

obesity. These include: exposure and positive affirmations, repeated experiences with food, 

observation of others consumption of food, parenting styles and role modeling of good food 

habits, access to media, who is present during family meals, what  is served and strategies used 

to feed children continue to be emerging themes in the literature ( Fisher & Birch, 1999; 

Fitzpatrick, 2007; Tibbs, 2001). 

The pattern of growth and the rapid and early weight gain in infancy appears to increase 

the risk of overweight in childhood and into adulthood (Johnson, 2006). During the preschool 

years, there is a decrease in BMI yet begins to increase between the ages of 4-7. Adiposity 

rebound needs to be assessed between these years. Children who experience early BMI rebounds 

are often heavier throughout  childhood . The parent’s perception of their child’s weight is of 

relevance as to whether they believe their child’s weight is inappropriate. By sharing the plotting 

of their child’s anthropometrics on the growth grid as a tool to reveal to parents that crossing 

percentiles on the growth chart in a short period of time can be a cause of concern, parents can 

become more actively involved in their child’s growth interruption if it is too rapid. 

 

Postpartum Weight Gain 

Childbearing in most cultures is not associated with an increased risk of obesity.  For a subset of 

women however, the postpartum period appears to be a growing critical risk period of weight 

retention. Weight retention beyond 2 years postpartum has been examined in very few studies( 

Gunderson, 2004; &  Smith, 1994) and only one study has examined weight retention up to 15 

years postpartum (Linne, 2004) and one at 21 years postpartum (Mamum, 2010). Most of the 

weight gain during postpartum has been due to environmental pressures such as access to  food 

throughout the day considering they are still on maternity leave in their home environments that 

they are usually away from during the day. Our culture often greets the new arrival in the home 

with foods from the church, neighborhood and workplace the family may have not traditionally 

purchased or ate before so that the new mother does not have to cook.  Lower levels of exercise, 

increased time watching television, less social support, increased food intake, greater access to 

food during the day all contribute to retaining the weight gain and possibly increasing even more 

weight (Harris, 1999). 
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 Carter, Baker and Brownell (2000) recognized a relationship between postpartum 

depression and BMI as well as eating attitudes which could contribute to inadequate dietary 

intakes and potential eating disorders.  A number of studies have reported inadequate intakes of 

omega-3, folate, B Vitamins, iron and calcium in pregnant women which can increase a mother’s 

risk for maternal depression as identified in Leung and colleagues literature review of perinatal 

depression and nutrition links often leading to postpartum depression and misguided food 

choices (Leung, 2009).   

In our present culture, many women have chosen to support partial breastfeeding which 

has not  shown compelling evidence with substantial weight loss in the postpartum woman 

(Lederman, 2004) consistently.  In Arenz, et al’s (2004) meta-analysis of nine studies with a total 

of more than 69,000 participants, breastfeeding showed a small but protective effect against 

obesity in children. In Grummer-Strawn & Mei, 2004 and Bogen, et al 2004 studies of low-

income children of non-Hispanic white children, a protective effect of breastfeeding were 

identified with an effect against obesity in children. Exclusive breastfeeding for several months 

seems to offer the most protection against obesity (Poulton, 2001). According to Gunderson and 

Abrams (2000), postpartum weight retention is most likely due to factors such as inappropriate 

dietary intake, lack of physical activity, limited lactation, smoking status, pre-gravid body mass 

index and parity. Gunderson and colleagues,  (2008) have also recognized that sleeping ≤5 

hours/day at 6 months postpartum is strongly associated with retaining ≥ 5 kg at one year 

postpartum.  

 

Childhood and Puberty 

Most childhood obesity and adolescent experts agree that the obesogenic environment 

contributes to the lack of exercise and or daily activity patterns . Dietary recommendations for 

developing healthy and lifetime food habits  in order to provide variety, nutrient dense versus 

energy dense foods, avoiding overconsumption of beverages and food through proper modeling 

behavior by parents is critical (Nicklas, 2004; Savage& Fisher& Birch, 2007). Berkowitz, et al 

(2005) looked at the growth of children at risk for obesity from birth to 6 years of life who were 

born to either overweight or lean mothers.  Weight and lean body mass was greater at 4 and 6 

years of age and fat mass was greater at 6 years in children born to overweight mothers. As 

mentioned earlier, children who experience BMI  rebounds early tend to be heavier throughout 

their childhood and can have higher BMI’s later in childhood progressing toward high BMI’s in 

adulthood as well (Freedman et al, 2001). Adiposity rebound is  considered a critical time frame 

during childhood. Obesity in this period strongly predicts adult obesity(Hillier et al, 2007). 

     Early onset of puberty has been shown to be associated with high adiposity   when the child 

reaches adulthood   (Laitinen et al, 2001). African American girls who have matured early (≤ 11 

years of age), are at twice the risk of being overweight as adults compared with African 

American girls who mature at an average age (Morrison et al, 1994). While data is limited, a diet 

high in fiber and low in fat with a daily routine being active may be protective against early 
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puberty (Johnson, 2006).  Low income adolescent girls who report seeing their fathers  consume  

milk have higher calcium intakes than do girls who do not see their fathers drink milk. Parental  

modeling  has  been  positively associated with greater fruit juice and vegetable intake among 

children and  adolescents (Savage et al,2007). Decreasing the risk of obesity in children and 

adolescents takes the homes, schools, and communities embracing  and promoting healthy foods 

and activities (Johnson, 2006 & Savage, 2007).     

 

Food Insecurity in the Life Cycle and its Impact on Childhood Obesity 

For the health of our next generation, combating and intervening against the impact food 

insecurity has on childhood obesity is critical. Malnutrition has been identified as a condition of 

undernutrition as well as overnutrition (Tanumihardjo et al, 2007).  Poverty related factors 

include food insecurity and  can contribute to barriers to recommendations of weight gain and 

poor pregnancy outcome (Borders  et al, 2007).  Of the eight Millennium Development Goals set 

by the United Nations Millennium Declaration in the Year 2000, eradicating extreme poverty 

and hunger was identified as goal number one and was agreed to have continuous evaluation as 

to the progress toward eradication until 2015 (Tanumihardjo et al, 2007). The fourth Millennium 

Development Goal is to reduce child mortality which is associated with the obesity pandemic in 

children.   A new paradox has emerged worldwide that links poverty, food  insecurity and 

malnutrition to obesity.  The paradox is an interrelationship which identifies poverty as causing 

food insecurity yet one of the outcomes of food insecurity which is  identified is obesity.  How 

can this be? Excessive caloric energy may be available but the nutrient density or quality and 

variety of foods in the community or culture of people is limited in micronutrients. It should be 

noted that households as food insecure in America also have the highest body mass index (BMI) 

and  ongoing  prevalence of obesity or BMI being ≥ 30 (Jackson et al, 2003). In a population-

based, cross-sectional survey of Jamaicans, income was positively related to obesity in men 

however in women, rates of obesity was high among the poor as well and a relationship that is 

often seen in non-hispanic black women in the United States (Mendez et al, 2004 & Flegal et al, 

2002). 

Women are unfortunately overrepresented in the numbers of poor throughout the world 

and typically linked to inequalities in the workforce and take-home salaries. Yet, the woman is 

usually the educator, role model and health care “Mom” who teaches their children about proper 

exercise, nutrition education and activity. Children in single-parent homes are more likely to 

present with low height-for-age (Tanumihard et al, 2007). Height cannot be retrieved at certain 

times during a child’s development therefore, the child who does not reach his height potential  

may end up considered  overweight or obese according to the WHO and CDC growth grids if 

their height is never achieved(Medeiros & Wildman, 2012).      

Early prenatal and postnatal metabolic conditions of mothers such as obesity and diabetes 

can have a direct result of imprinting on the neuroendocrine pathways that are linked to energy 

utilization and balance  in the developing fetus. The body weight of mom appears to be linked to 
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the potential body weight of the infant. Nutrition education knowledge can assist the new mother 

on how to make better choices  to combat modeling poor food choices in the postpartum mom so 

that weight loss can be achieved and to limit the child from making poor food choices as well ( 

Nuss et al, 2007& Kloe-Lehman et al, 2006).  Unfortunately, while many programs exist to assist 

with access to food for the food insecurity issues, a positive relationship has been observed 

between the SNAP program participation and increasing body weight in adult women which is 

not the goal (Gibson, 2003). 

Apparently as income increases along with education, the prevalence of obesity 

decreases.Data shows that household cost constraints contribute to foods high in fat and 

carbohydrate choicesbecause they are cheaper (Drewnowski,  et al, 2004 & Kloe-Lehman, et al, 

2006). 

 

Interception in the Life Cycle 

Poor modeling of good nutritional habits and providing proper access and availability of food to 

the  developing child can possibly prevent the progression toward obesity in childhood  if proper  

intervention is adhered to (Tanumihardjo et al, 2007).  Because postpartum women sometimes 

develop psychosocial factors such as: depression or depressive symptoms and negative body 

images, proper adherence to dietary guidelines may be hindered particularly if they face low 

economic  pressures (George et al, 2005).Postpartum women should be encouraged to maintain 

positive  changes in their lifestyle even after the baby is here. Recommendations include: 

increased consumption of vegetables and fruits, continued use of MyPyramid Mom by the 

USDA computer application and meal management ideas (Wansink, 2008), whole grains and a 

regular aerobic and strength training exercise routine.  The relationship of the amount 

,composition and pattern of weight gain for overweight, obese and severely obese women to 

maternal and child health outcomes in the long term is needed. A documented measured height 

and weight in the medical record at each visit would be beneficial for comparisons during  

postpartum gestational weight gain comparison.  

  Early on in the pregnancy, breastfeeding should be encouraged by the entire health care 

team for the  weight management benefits for both the mother and the child. First Lady, Michelle 

Obama’s quest for focusing on the Rate Your Plate nutrition education tool ( a nutrition 

education model which focuses on the balanced proportionality of the percentage of 

carbohydrates, protein, fats and fibrous foods  that should be on a person’s plate using real food) 

is an ideal platform for a cost effective integrative tool for teaching about meal planning for the 

peri, pre and postpartum woman. According to Yuasa and colleagues (2008), eating family meals 

every day is linked to the absence of obesity as well as good lifestyle habits, including meal 

quality such as eating more vegetables. Children who eat family meals at home are shown to 

consume a diet of higher quality (Gillman et al, 2000). 

 



Forum on Public Policy 

8 

Connection to Referral System and Postpartum Obesity 

There appears to be a lack of coordination and research in numerous communities as to how 

nutrition education is provided to pregnant women relating to maternal weight gain and dietary 

information provided in all areas of the health care system.  There is an extended need to identify 

how nutrition education regarding weight gain and dietary recommendations are influencing 

their behavior to any extent as noted in the Position paper for the American Dietetic Association, 

Obesity reproduction and pregnancy outcomes (2009).Referrals to registered dietitians should be 

made to the registered dietitian (RD) anytime one of the following conditions is identified in the 

peri/pre and postpartum woman. These include: Poor Dietary pattern adherence, 

phenylketonuria, diabetes, hypertension and any substance abuse (ADA Position Paper for a 

Healthy PregnancyOutcome, 2008). These conditions exist outside the WIC clientele as well. 

The case may or may not have a dietitian who has been referred.  The lack of attention to weight 

management issues during the postpartum period is not typically reimbursed in the current health 

care system unless one of the medical conditions noted above is the reason for the referral.  

During the 6 week postpartum period which is the last time the woman is usually 

scheduled to see her obstetrician and or gynecologist would be the ideal time postpartum for a 

referral to a dietitian if weight loss is not occurring according to the literature since over  two-

thirds of women have not attained their prepregnancy body weight (Krummel, 2007). A lack of 

reimbursement for preventive services is typical in many resources designed for postpartum 

women. Medicaid ends at two months postpartum and WIC (women, infants, and children) ends 

at 6 months postpartum (Walker, et al, 2005). Referrals to the registered dietitian needs to 

include a seamless coding system that could be used by the Food Stamp Program, WIC for 

longer than 6 months, the Expanded Food and Nutrition Education Program,  any Commodity 

supplemental Food Programs and all outpatient services that employs registered dietitians for as 

long as  it takes to assist the postpartum mother to achieve her prepregnancy weight.  

 

Conclusion 

There is a need for studies with sensitive measures to determine the micronutrient status of the 

overweight or obese peri, pregnant or postpartum woman. The benefits of breastfeeding should 

be encouraged by the physician with a strong referral system in place for the dietitian’s 

prolonged involvement for weight loss intervention, nutrition education, goals for achieving 

weight loss and better role modeling to prevent childhood obesity (Krogstrand, et al, 20005).  

There also appears to be a lack of research in the area of how  nutrition information is actually 

provided to women during the peri, pre and postpartum journey and whether or not these women 

have chosen to adhere to the information given (Position Paper of ADA, 2009).  The postpartum 

period is characterized by numerous factors that may lead to weight retention and poor food 

habit modeling to the developing child (George et al, 2005). 



Forum on Public Policy 

9 

  Low income mothers face particular stresses on their wages which my limit the 

adherence to proper meal planning. New stress, depressive symptoms, negative body image may 

lead to poor dietary  choices. Depressive symptoms that contribute to poor food choices needs to 

be assessed more often for proper intervention to occur. Programs that attempt to intervene with 

changing dietary habits must address the potential psychosocial issues that may contribute to 

poor food choices. Because registered dietitians hold certification in weight management, they 

are ideal for a proper referral source and protocol for proper weight loss and weight management 

intervention of the postpartum woman and her children if they are overweight or obese. Specific 

referral guidelines need to be established by all policy makers to enact a seamless referral system 

to the registered dietitian for intercepting the weight retention in postpartum women so that 

another generation of overweight or obese children will not persist in America’s future. 
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